JSTOR is a not-for-profit service that helps scholars, researchers, and students discover, use, and build upon a wide range of content in a trusted digital archive. We use information technology and tools to increase productivity and facilitate new forms of scholarship. For more information about JSTOR, please contact support@jstor.org.
METHODS
After an evaluation of several avifaunal census methods (Anderson, in prep.), the sample count method of Bond (1957) was adopted for use in the study. An irregular transect was established through each stand, and 10 sample points spaced 312 ft apart along this transect. As I walked along the transect, I stopped at each sample point for 10 min and recorded all birds seen or heard within 60 ft of either side of the transect. Using a field code, the position (with respect to the vegetation) and the foraging behavior were noted for each bird observed.
All stands were censused at least once each month, starting one hour after sunrise. Evening censuses were made once each season in each stand, beginning one hour prior to sunset. During the breeding season (April through August), avian activity fluctuated greatly so that weekly censuses were made in each study area.
THE STUDY AREAS
Five oak stands were selected for analysis in Oregon white oak woodlands in western Oregon. To characterize and compare the vegetation of the stands, the tree, sapling, and shrub composition of these stands was sampled during June 1967, using the pointquarter method (Cottam and Curtis 1956 ). The height of the tree sampled in each quarter was estimated by triangulation and placed in a height class category of < 30 ft, 30-60 ft, and > 60 ft. The canopy cover was determined by visually observing and measuring the length of the nearest-distance line in each quarter covered by canopy.
Ten 1-m2 samples of the ground vegetation were also taken in each stand, centered on the sampling points. The presence or absence of several types of ground vegetation (i.e., plants which normally do not attain a height of more than 3 ft) was then recorded for each quadrat. Stand 1. This 120-acre pure stand of Oregon white oak was located on the north-facing slope of Pigeon Butte, 12 mi. S of Corvallis, Oregon (T13S, R5W, Sec. 31, NE-14). A number of very large trees, presumably remnants of an earlier oak savanna, were found among the tall, thin oaks of more recent origin. The canopy cover was 82 per cent with 120 trees per acre. Forty-five per cent of the trees were in the > 60-ft height class. This stand was in a moist area, as indicated by the presence of many big leaf maple saplings. The stand had a very dense understory (1400 shrubs per acre) which included blackberry (Rubus macropetalus), nutka rose (Rosa nutkana), snowberry (Symphoricarpos albus), and western sword-fern (Polystichum munitum); passage was very difficult.
Stand 2. This stand, 95 acres in size, was on an east-west ridge 12 mi. S of Corvallis (T13S, R5W, Sec. 31, NW-1/4). There were only 56 trees per acre with a few Douglas fir, indicating a trend toward the next successional stage. Several big leaf maples were found on the west end of the ridge. Forty-one per cent of the trees were in the > 60-ft height class. The stand had a heavy canopy (80 per cent cover), but very few shrubs (127 per acre). Heavy grazing, as indicated by the presence of poison oak (Rhus diversiloba), was probably largely responsible for the low density of shrubs.
Stand 3. This 130-acre stand was located on a low east-facing slope 14 mi. SW of Corvallis (T13S, R5W, Sec. 30, SW-'A). This area showed the savanna past In the Oregon white oak woods, seasonal changes in species composition and avian behavior were found to conform closely to those described by Twomey (1945) . Table 1 presents the results of censuses in each of the five oak stands sampled. Bird species were classified as permanent residents, summer residents, winter residents and occasional visitors, based on the time spent in the oaks. Permanent residents were observed during all the seasons and were either observed nesting or presumed, because of indirect evidence (e.g., territorial defense), to be nesting. Summer residents included the species that arrived in the early or late spring, nested, and left the oaks. All birds within this category migrated south during the late summer, except the Brown-headed Cowbirds, which moved through the oaks briefly, usually in groups of four to six. Both Hutton's Vireos and Yellow Warblers were observed feeding single Brown-headed Cowbird young. Winter residents included those that remained in the oaks during the winter but left during the spring to nest eleswhere, usually in a later successional sere. Occasional visitors were birds that moved through the oaks, foraging for a short period of time and then leaving.
They did not breed in the oaks. In most cases they were birds, such as the Ring-necked Pheasant, associated with another vegetational complex near the oaks, or birds like Great Horned Owls, Red-tailed Hawks, and Turkey Vultures which used the oaks as part of their search area.
ECOLOGICAL ROLES
In considering the avifaunas of the Oregon white oak stands as functional parts of ecological communities, the population data from each of the five stands were averaged for each aspect and recalculated on the basis of feeding station and foraging pattern instead of species (Salt 1953) . Each species was placed in one of four groups based on the area where feeding occurred (ground; timber, including the trunk and large branches of trees and shrubs; foliage, including leaves and twigs supporting the leaves; and air). The four groups were then subdivided on the basis of food type (based on data from Martin et al.
1951) or method of foraging (based on observation). Eight categories resulted: ground predator, ground seed, ground insect, timber drilling, timber searching, foliage seed, foliage insect, and air insect (fig. 1).
Ground predators included hawks, owls, and scavengers that actually took their food from the ground, although in some cases they consumed it elsewhere. A small oak stand could not support many ground predators but could constitute a small part of the search area of these birds. Ground predator abundance changed only with the arrival and departure of Turkey Vultures.
Ground seed eaters, which included juncos and towhees, were present in large numbers throughout the year. The proportion decreased during late spring and early summer, due to the large influx of insect eaters. A number of birds spent part of their time eating insects on the ground, although the wrens were the only birds which consistently remained in this category.
Timber drilling and timber searching species comprised a relatively constant proportion of the avifauna throughout the year, as these categories consisted almost entirely of resident birds. Most of their food consisted of animal material. The woodpeckers, nuthatches, and creepers explored the trunks and branches with mixed flocks during the winter, but they were largely solitary during the rest of the year.
During the winter, plant matter provided the major portion of the chickadee diet. As Table 2 indicates a similarity of diversity for the winter, early spring, and fall, during which periods the permanent residents account for the majority of the species present. The sharp rise to a higher index in late spring was apparently due to the arrival of migratory breeding species.
COMPARISON WITH OTHER DECIDUOUS FORESTS
Comparison of the findings of this study with other studies of deciduous forest avifaunas indicates general similarities during the breeding season. Kendeigh (1944) showed that the density of breeding birds in eight climax deciduous forest stands ranged from 384 to 576 birds per 100 acres. Twomey's (1945) study of an elm-maple forest in southern Illinois indicated 370 breeding birds per 100 acres. In this study I found an average density of 550 birds per 100 acres during the breeding season.
When comparing the eastern oak forests with other deciduous communities, Udvardy (1957) found that oaks supported the lowest density of birds. The high density in the Oregon oak stands may be due in part to the mild winters characteristic of the Willamette Valley. Further, most of the studies cited refer to climactic communities. Haapanen (1965) suggested that the density of birds feeding in trees and shrubs increases with each stage of succession, because of an increase in plant height and volume. As the climactic stage is reached, the vegetation decreases in volume, providing less diverse habitat. The high count of birds in Oregon white oak is undoubtedly related to its lower step in the succession sequence.
Other comparisons with deciduous forests indicates that aspection in the Oregon white oak is less pronounced. Most eastern forests have a larger percentage of neotropic migrants and fewer permanent residents. MacArthur (1959) indicated that only about 30 per cent of the bird species of western Oregon forests are migrants, whereas up to 90 per cent of the eastern forest species migrate south in the winter. He pointed out that the arrival of the migrants was correlated with the outbreak of insects in the forests. Since the western forests have such a large number of permanent residents, we can conclude that there is more food available on a year-round basis.
SUMMARY
The avian populations of five Oregon white oak stands in the western Willamette Valley of Oregon were studied between January and December of 1967. Censuses were made using the sample count method. Vegetation was sampled using the point-centered quarter method. The avian population fluctuation was divided into six aspects. Winter species were found in the oaks during the winter and early spring; then they moved to other plant communities in the same general area to breed. Breeding species were mostly neotropic migrants which arrived in the late spring.
Bird species diversity increased in the late spring and early summer. Comparison with other studies indicated a higher species diversity than most, which may be accounted for by the dense vegetation.
Since a large percentage of the birds in the Oregon oaks were resident species (probably due to the mild Willamette Valley winters), the ecological role categories of ground and timber birds remained fairly uniform throughout the year. As most of the neotropic migrants are insect eaters, particularly foliage insect eaters, these categories rose sharply in the late spring and early summer.
In comparison with bird population studies of eastern deciduous forests, this study shows an unusually dense avian population. The large percentage of permanent residents, the mild winters, and the Oregon white oak's place in the successional sequence help account for this difference.
